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(57) Abstract: 



PURPOSE: Provided is a metal/nano-material heterostructure, 
wherein a metal is deposited only at the tip of the nano-material, 
and an interface between the metal and the nano-material is 
distinct. 

CONSTITUTION: The metal/nano-material heterostructure is 
produced by the method comprising the step of depositing the 
metal on the nano-material that is grown on a substrate 
orthogonally or unidirectionally. In particular, the nano-material is 
selected from the group consisting of ZnO, GaN, Si and InP, and 
the metal is selected from the group consisting of Au, Cu, Pt, Al, 
Mn, Fe, Co, Ni and an alloy thereof. 
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o\mm&=?Z:M si oi£i h£»boii ^ ^qs/h. jixh ?ioii 






^goii g"»e. uin^xH°j n(tip) ¥«on os» s=gsoi <m^^o^ 


s^s. ^/u^xh oisaet^saB n&m 


4, o 1 oq| ) a gjgou 0ie§&?£xll*r Ut SXf^Xh £!Ai, i^Xh Xfg^XF eoil 01 S3 ^ 9XQ. 



cuss 

£1 

9A|/d 

£ is s vsou cif^ ^/u^^xh oisatt^sasi jh^sj hseoiii; 

£ 2a^ ^Al Oil CHI AH S^S S*W3I 221 tfaOhS UkSfCHSI »S0| S(SEM) MS0IH, E 2b, 2c SI 2di= ^ AIA|0||0||A| SI2ES. 

s(au). ^ai(cu) » s«g(pt)oi 2t2i s^s ttao r a u^asi S em msioih; 

£ 3B ^AlOllOllAi XlliS, 3, ^El S! = 01 2}^ ^aoi-a UinfiHaa EDXA(Energy Dispersion type X-ray Analyzer) S*! ^ jII-OI 

W; 

£ 4a SI 4b^ ^ A| Oil CHI AH XII ^9, 3 S*t8 tfa(»B U^atCHHI XiHHM ¥^SX^0I^(TEM) ArElOIH, 5E 4c SI 4cfe Uin^CHSI H 
mm TEM A^o^AH ^^2| AhciQ]] ^oj @ ^aOhS ¥^ §i 2 ¥^ U^^J ^II(NBD) M&m UEItUCf. 



»aa ^ ah hi 

s U^c^XHSj g(tip) ¥^1011 ^^01 <M§i{^o^ eSTS. ^^/U^^XH OI^S^^P^Xll S! 0|£| XII Oil &m 3i9.^M, s^/ 

Uin^ZH 0|g21^£xill= Uin 3^121 2X^XK ^lAi, &±I}, Xf^^Xf BOW 0\BM ^ 9lO. 
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±J}91 BJ\J\ ™0\X\<2M, ^I^Oil AJS»@ ^Uf f*D^ (top down) &^2| H*3i:>f B^^Oi! ©El. £!Xt SE£r ^X} 4^011A1 Sim 

j\^m ^$\m\== u±±x\m vimn *o^wi (bottom up) g^^ssi 2^01 a^siaa. ^oppi u^xjs m 

mM$=. §!8^ Ji^e mmM^ m ^ uk^^ii ±xh e>oii 4- ^i^^h^oi n4*^oia. 

±J}2\ S^Oil 8HS8^ ±X}0|| SWi 0H¥ fflj^^ei 6*3. ^§ BEXil CHI e^AI ^^51 y£x|| Zi 

21 g!^ XfOIOll 0>BI a^el ^S(0||: 2°!(Ohmic) 51 (Shottkey) «g M)S UEIUi^l HHSOII. U^±X} Xil^Al «>E*{| Ut±XH 91 

oil ^^&^m e^m^ oh¥ ftssFCh seb. eiExn oil sois^e s^aisosmi 2oi^^2] n&m it&mgm o\mm xtg±xf2j 
o\zim ^goiiAi. ^dhm oigma ^ai^ u^d a; &±utn«2i oiess^xiiB m^moi a^^i ^xioii oiga apt 1999 

D|^ ©mi^DiSI ajW(Liber) 134= S^PHM! 2J6H iS9 ttt 21 CK!E el [Nature, 399. p48(1999)] Ziem. £>0| "TS0II 218*3. 3^ 

^OHM Oik! g (annealing) A| 31 U^OlEi 32121 (liquid droplet)^ BMH, 0!M OlgShOl §1^1 2§2l^ ^ ^A|3|£A1 U^tfM £^ 

^ an ^ oil, &s §oii oigsi 3^ ^oh^ ^ej^/^utWH ^isoiu ^?ioii saaoi 221*1 i*^ xm^m 

£2} 01UZ}. 6»£I5j» &±Uinf^ A* 01 Oil 5115301 ijgSXI S^Ot AISSPJ CH^Qfe ^XIIM SfcCh 

2OO2!d011 3§CH^2j oi|^. El. EI(S. T. Lee) 24* SEfi 0*3 S M 2! Ell 01 £ (arc implantation) Oil 2J6H ^EJ^ U^dOll B^AIZ! 

* H^^x-ldl (rapid thermal annealing) 5f 01 3^ ^sfMOl S*fS UintfM ISSI b> 2i£U(^ S [Advanced Material. 14. No. 3. 

p2 18(2002)] 0| gJSOil/dfer. Atas Uin£ Xfxll2J BB3 SgfOI gg« 8H2. Lf^tf H^Oll S^tS 3^ ^IfM SEB §01 El ^ EH 

£ OH^ B3SI8MI ^XHSIOI. ^dl^ Uic£!S ±Xf(HI §§S D^gE: ^2J sl^sj ^§oia. 



m&M, ^ ^S2j u^h^xh2] g ^oiiej <Mi«^o^ ^^oi s^/u^4:JH oiest. v: ?£xii ai 0121 xii^^se xiiss^ 5101 
a. 



^S2J g 3[§ 

^^api ?|5H/h ^ ^soii/dk, ^ixh ^011 mxi^r ^^ifos u^4:xhoii m^MB\^ urn sss^. ^^/u 

in^IH Oie^tr^PSxIKheterostructureJSl JllS^ge ^IS^Cf. 

S ^SOllAl^ SEsh ^Ol ^aoil 2J6H JH^S, U^^IH2| g(tip) ¥¥1011 ^^01 e^S, S^/Uin^IH 01 §S XHS^P. 

01 m a waoii cn^oi ^aiisi aaso. 

s ^ g0 |, rjria Sf qo^ g^g§ 01 §6101, 5|XH ?101l 4=3 LHXIfe ^^S. b^^a^fe 4=^2§ Uixi^XHCHI e^AI^'o^ 

Ml Uic±XH2j U ¥?101l ^^01 AjBj^og S^/U^^Xlj 01 »?3£«l ■ X|l3Eg 4- 2^Cf. ^ ^SOll 0}B ^^/Uic^XH OI^S 

1,^5X1121 ^H^^&J «I^£S £ 1011 UEILHSiD. 

B ^SOil MgP^Sf Uin4:XH^ 4-3 LHXI^ ^^IfHS ^SSEjOi ^01^ 2^ eW2J U^4iXH^|- A|g^^6hQj, D2| ^*il32i 
^ ZnO. GaN. Si S! InP §ii^ 2iCf. 

oiib mch. ^0^21 s^oii^. ota-»» &±-®& d\x\\ se^ Hoimm ^ zimim ^aam. y& 01^21 

^ 200 U1XI 1.000TC2J yg3E2i ^ CHI AH ^Ol g}§858 If^^MAI^I ^^l^^ sf^^^SOll 2|5H 3\M ^Oll e^l, ^SAIlJo^AM, ^ 

£fo^ ubzd ee^ u in ana a ^eh^ w&m 4= sia. 

b ^soii crjg ^^i^^ si^e^aoii 21ms. ^ohm aissixi s^oh ut<y se^ uin^aisi u ^^oii ^dh^i- &nm ^^^01 ai 

H Ut<M Ut^CII^ ^IJHOil CH5H g§8H> 3 ¥^121- ^OPI- 2^6 r D1 3S£ 200nm 0lor21 Sfg S^l. bf§5|6f}llb 4= Uk 

oia^xi 3^11 iin 4= aioi, e& oi^s*^5^°i hispf 4iafa. 

B Oil M§;^tl S^2| ?XH321 011^= 3(Au). ^BI(Cu). ^S(Pt). ^¥Dls(AI). BZKMn), ^(Fe). 3^^(Co), UU(Ni) K 0IM2j ST 
s 4, ojiq e^m^ a JS2^ #^321 e^^Si S¥ AUt 4= 2^2ffl. ^IHEIB (sputtering), m sxm e^S(ther 

mal or e-beam evaporation). W± SIIOIXH e^ k S(pulse laser deposition). MXF ^ B*fa(Molecular beam epitaxy) §31 BS M£l32i 

£o*oi oiuai. sf^e^s(cvo) o&m &mo\ ^\mm ^ vlq. naoii crjei. e^s u^^xhm g^aim 4- aia. 

01 ^ m B ^S21 Oil 2|5^, U^4:XH2J U ¥?101l <y^^og ^^ 0 | e^£JH Utc^XH AfO|2J 311^01 DH^ 

OieSlf^SxlPI- M^m Oh L| 21 Cfot^ ^^oj s^oj ^f^afOI. THl^S OieSl.^^^lS 3?|2J 2Xf^Xf, ^i/d, ^^Xl. x^ 

±x mow &mzw\ o\mm ^ <&q. 

016K b ttsa 0^1 ^aioiioii 2\n?>[o\ mt\ &Hm7\\ a g»2» bo. b. ajPi AiAiont b ist oiiAiapi 91 a b, b b?i 
^ r oim&i^^ aiasife 5!g oma, 

MAIM 

§a^o ? Afssjb ^^1^^ £f*^S[ ^xlM OlgofOi Al 2 0 3 ^1 XH 91011 ^sfOl^ Ut^Pjg g&A\%LQ. CI OlIHO^ ^ 0 2 

b A^gfsn, ^»oi^i^ o^^i Afgo^a. E}2im mm o 2 ^ cioii^o^ pixiib ^e^im^ ^mst^oi, 01 cm 

20 LHXI 100sccm 1 LHXI 10sccm2J B«S S8V21Q. ^B^l LH Oil /d «P| USBSSI S^xlIB SW»BA|3| ^ I XH ^ Oil 6h 

aoha u^^chb B«r. ssAi^a. er uiaoi u^^cH2i ^soi ^iiysi^ set bb^i lhsj 1 uixi iootorr^. szt= 200 ui 

XI 700t)^ ^XlS^Cf. 
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01 of, sx}^ oiesa u^^ch ?iofl 3. ^ai si ^3 ajatoi 10 uixi loonmsj ^md\ w wd\i\ m^m ^i6fsci. 3^ ggm ?i 

*^ 2X}^2J }^ 2H(emission current)^ 2*2* 4-20 kV £! 40-400 mAOl 2*^01, 3^ 8^A| ^g^iaj 10" 5 mmHg 2 

^S. }UH2J ^825 SXIStaCh 

3^?e s*t»3i 22i ^§fof^ uk^ciisj ^msx[^dis(sem) M&m £ 2aoii, 3. ^301 ^aoia u^sicasi sem 

Af^ie £ 2b. 2c SI 2d0il 2J2J UEWiaP. EE 2a UXj 2d^¥Ei. 3^01 U£SJCH2| li ?|0il gi^o^ g S^SIOf Ut^^5] *I30IU 

a^oii e ^sj^ ueiuxi a^§§ m ^ 210. 

3. ^ ^301 2J2J 849 £>Sf0l2 Ut^CHSI EDXA £ 3 Oil U El Ui 21 = 01. S*f» 2t 3^? £^0| SSSiaCK 

3 tfSKHS U£2fCH2| Ximm ^3ISXFS0IS(TEM) Af£!M £ 4a Si! 4b0il. UinS|CH2| TEM AFSM £ 4c ^ 4dOII UEI 

LHSiOffl, 6f»<»B ¥S S 3 a*2f2| U£S £I§(NBD) IIH§!M £ 4c S 4d2] &B0|| 2*2* tfg|8l2lCh £ 4a ^ 4bS¥B. 301 tf» 
0^ U£9|CH2J S SOU s*tSaS8 & 4- M2H. £ 4c SE 4d^¥Ei, tfa<HSI» 3 A r 0|2J 21 HOI DH^ g^SIOi 21 

S* v 4> 21D. SEth £ 4d2j U£gJ Sll IfflgoS¥EI. XigojjAi §SfA|^l 3 SEff 0i£ §£ ^SsfSOi 210HAI 2*X=?&D\ ^ii tt 
4^ 2LCI. 



0I6KW/H SB fcttSf 1*01, S BfSSI a SOU 2|6 r H. U£±XH2J g Oil 3^01 ^^^2? §^£12 3^3* Ui^^XH ArO|2J 31^0! OH ^ 

3^/u£^xh oissa^sspi" M^m »e* omai aaa- 3^21 gsroi ^festoj. jiiss oisaa?ssii8 axf^xf. g± 

Xh Xf£±Xf U£±XfO|| 4*S8P0 OlStt 4^ SACK 

(57) §j?2J g« 
8^8 1. 

JIXH 9\0{\ 4*3 LHXI^ a&i! U£^XHOj| 3^M e^A|9|^ >ie fiSSf^, 3^/U£4:JH 0l#SiT?2xll(heterostructure)2| 

2. 

39I 1 SOII 910\M. 

L}±±J}\J\ ZnO, GaN, Si §J InP g Oil AH >H^£Jb ^J2S 8fe ^S. 
3. 

XII 2 SOU 2A0IAI, 

Uin^XH^I- ZnOOIIQ, Ol ZnO^K 0^-&^ ^^I3^3f J\M £^ ^^IM^ ^ yg^lOII ^gJ^H, 0|sf2J 

^ g£ 200 UiXI 1.0001C2J Sf^52H m Oil AH &OI ^§111 Sf^ygA|3| ^^13^ sf*^^SO|| 2J6H ^1 XH &OII m^, U^<^ £^ 

SI 1 SOII 2i01Ai, 

3^01 3(Au). ^E.1 (Cu), ™3(Pt), ^^OI^(AI), &2.KMn). ^(Fe), 3^M(Co), U^(Ni) ^ 0IM2I &3 ^ Oil AH 51 M ^S2S 5fe 

S^S 5. 

XII 1 SOII 9X0\M, 

3^2] gs|OI ^ffl El a (sputtering), a S£^ SXF^J (thermal or e-beam evaporation), W± HIOIH S4il (pulse laser deposition), M 

XI- 84 S (Molecular beam epitaxy) £^ »«fS*HI(CVD)OI| B\m 4=IS£I^ ^§25 6fe ^S. 

a?a 6. 

HI 1 S LHXI XII 5 S 8 OHirz m a 2| ygOII 0>e| ^|^^, Ut^XliSJ H(tip) ¥?iOil 3^01 8SrS, 3^/Ubz4iXH OI^S&^^^I. 

a^a 7. 

XII 6 S2| 3^/U£4:XH OieS&^SxIPl- M§9 Ulxi^Xf. 

»=?& 8. 

XII 7 SOII £101 AH, 

2 Jf^Xh ^ AH , £^ Xr^^XfSM ^J2S ofe U£±XF. 

£2 
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£9 2a 



£2 2b 
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